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ABSTRACT. Ship and iceberg drifts, along with data from modern satellite-tracked 
drifting buoys, portray generally northward flow in the southwest Ross Sea. Less is known, 
however, about the ocean variability in this region. Here we use Defense Meteorological 
Satellite Program (DMSP) Operational Linescan System (OLS) imagery to describe a 
cyclonically rotating gyre inTerra Nova Bay, Antarctica (75" S, 165" E). The image sequence 
is taken from an exceptionally clear, calm, period during winter 1998. Surface currents, 
derived from trackin drifting ice with a maximum cross-correlation algorithm, were found 4 to be ~ 2 0  to 30 cm s . Based on scaling arguments, the observed currents appear to be best 
explained as an oceanic response to a rapidly changing, offshore, katabatic wind jet. 
1. INTRODUCTION sea ice drifting to the northeast away from TNB. Moored 
current-meter data from 55 m depth in TNB also indicate 
Terra Nova Bay (TNB) lies along the AntarcticVictoria Land generally northward flow (or 90" to the left of the wind) in 
coast (Fig. 1) between Cape Washington (74'35' S) and the TNB during February-August (Manzella and others, 1998). 
floating Drygalski Ice Tongue (75'15' S). It is bounded on the This drift is in agreement with our basic understanding of 
west by the Nansen Ice Shelf, which is fed by Reeves and Ekman dynamics, which requires that the ocean surface drift 
Priestly Glaciers (164" E), and its offshore extent is normally 4 5 "  to the left of the wind in the Southern Hemisphere 
associated with the seaward tip of the Drygalski Ice Tongue 
(165'30' E) (Falcidieno and others, 1998). ~ e s ~ i t e ~ ~ l 3 ' s  small 
size ( 4 0 0 0  km2), it is an extremely important center of 
action within the Ross Sea. During March-November, this 
region is forced almost continually by strong, downslope, ka- 
tabatic winds (Bromwich, 1989a). The impact of this wind for- 
cing on the surface energy budget of the polynya has been 
extensively studied both observationally (Kurtz and Brom- 
wich, 1985; VanWoert, 1998,1999) and with model simulations 
(Gallte, 1997; Goodrick and others, 1998). On the basis of 
these studies, it is believed that as much as 10% of the annual 
sea-ice production in the Ross Sea can occur in this one small 
area (Kurtz and Bromwich, 1985). 
However, relatively little is known about the ocean circu- 
lation of TNB. Associated with the wind-forced ice produc- 
tion is a salt flux that has the potential to influence the water- 
mass characteristics of the entire water column at TNB 
(Trumbore and others, 1991). The most profound influence 
of the wind, however, should be in the upper ocean where 
the wind can drive the ice and ocean directly. For the weak 
boundary-layer stratification and steep terrain slopes char- 
acteristic of TNB, Davis and McNider (1997) and Goodrick 
and others (1998) concluded that strong offshore wind condi- 
tions should prevail at TNB, consistent with the observed 
wind conditions in the area (Bromwich, 1989a). Further evi- 
dence of the strong offshore nature of the wind forcing at 
TNB is provided by Kurtz and Bromwich (1985) and Zibordi 
and Van Woert (1993), who show dramatic examples of thin 
Fig. 1. Location map ofthe Ross Sea and T . B .  The location of 
the Italian AWS 7350 (74.80" S, 164.32" E )  and the hydro- 
graphic section are indicated. The bold arrow at T N B  indi- 
cates the long-term median direction that the wind blows 
toward (after Kin Woert, 1998). 
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